The regulatory light chain is required for folding of smooth muscle myosin.
Light chain phosphorylation causes the folded monomeric form of myosin to extend and assemble into filaments. This observation established the involvement of the 20-kDa regulatory light chain (LC20) in conformational transitions of smooth muscle myosin. To further assess the role of this subunit in the intramolecular folding of myosin, LC20 was removed from turkey gizzard myosin at elevated temperatures in the presence of EDTA through the use of an antibody affinity column. Metal-shadowed images showed that LC20-deficient myosin had a tendency to aggregate through the neck region. When MgATP was added to filaments formed from this myosin, less than 10% of the myosin was solubilized, indicating that myosin could not fold in the absence of light chain. Readdition of native regulatory light chain restored the myosin to its original solubility properties, thus establishing reversibility. Addition of foreign light chains from skeletal muscle myosin or a chymotryptic-cleaved gizzard light chain produced the same amount of monomeric myosin in high salt that was obtained by recombination with the homologous light chain. However, the ability of the hybrid myosins to assume the folded conformation was impaired, and only a partially folded species was obtained. Single-headed myosin, like rod and light chain-deficient myosin, remained filamentous in the presence of MgATP. These results are consistent with the hypothesis that the regulatory light chain in the neck region of myosin contributes to a binding site for the myosin tail.